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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
disconnection of wires due to thermal stress applied to 
various types of resin in a packaging structure of a 
circuit board wherein a circuit board is wire-bonded on 
its one surface with a semiconductor chip, with the 
chip-mounted part sealed with sealing resin, and such a 
circuit board is sealed and fixed in a case using 
injection resin. 

SOLUTION: A circuit board 1 is constituted of a 
substrate 2 made of a resin, ceramic, etc., bonded on 
its one surface with a semiconductor chip 3 by wires 5. 
with the chip-mounted part so sealed with a sealing 
resin 6 such as an epoxy resin as to be enclosed by the 
resin. The circuit board 1 is stored in a case 8 made of 
resin, etc., and a space between the circuit board 1 and 
the case 8 is filled with an injection resin 9 made of a 
flexible epoxy resin, etc., to secure the circuit board 
1 in the case 8. An elastic modulus of the sealing resin 
6 is larger than that of the injection resin 9. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the mounting structure of the circuit board which used 
the 2nd resin, and enclosed and fixed in the case the circuit board which carries out wire bond mounting of the semiconductor 
device on the whole surface, and comes to close this mounting section by the 1st resin. 
[0002] 

[Description of the Prior Art] This conventional kind of mounting structure is shown in drawing 3 . On the whole surface of the 
substrate J2 which consists of a resin, a ceramic, etc., adhesives_J4 arejused for the circuit board Jl , and it carries a semiconductor 
device J3. The polar zone (not shown) prepared on this whole surface and a semiconductor device J3 are electrically connected 
using the wire J5 formed of wirebonding. It has the structure closed so that the wire bond mounting section which consists of 
these semiconductor devices J3 and a wire J5 might be wrapped in the closure resins (the 1st resin)J6£such as silicon gel or 
silicone rubber. 

[0003] And the circuit board Jl is fixed to a case J7 by containing this circuit board J 1 in the case J7 which consists of a resin 
etc., and carrying out pouring restoration of the pouring resins (the 2nd resin) J8, such as an epoxy resin, between the circuit 
board Jl and a case J7. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when thermal stress (heat stress) joins each above-mentioned resins J6 and 
J8 and a case J7 by the temperature change in the mounting structure shown in above-mentioned drawing 3 according to this 
invention person's etc. examination, it turns out that the problem that a wire J5 is disconnected occurs. Drawing 4 is explanatory 
drawing snowing typically the situation of the deformation at the time of the thermal stress impression in mounting structure 
conventionally shown in drawing 3 . 

[0005] As shown in drawing 4 , a case J7 and the pouring resin J8 expand compared with the time of a room temperature (solid 
line) in the time of an elevated temperature (alternate long and short dash line), and are contracted in the time of low temperature 
(dashed line). And as each arrow in drawing shows to the pouring resin J8, thermal stress occurs and the force F which is going to 
pull apart the closure resin J6 from the circuit board Jl is added. Here, conventionally, with structure, si nce the closure resin J6 i s 
softer than the pouring resin J8, it deforms, it is pulled on a wire J5, and the compressive force acts, and it produces and cheats 
out of an open circuit. 

[0006] this invention carries out wire bondjnounting of the semiconductor device on the whole surface in view of the 
above-mentioned problem,~and it aimsTat preventing that a wire disconnects the circuit board which comes to close this mounting 
section by the 1 st resin with the thermal stress concerning each resin in the mounting structure of the circuit board which used the 
2nd resin, and was enclosed and fixed in the case. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according to claim 1 , it is 
characterized by making it larger than the elasticmodujus^f the_2nd resin (9) which it fills up with the elastic modulus of the 1 st 
resin (6) which closes the wire bond mounting section of the circuit board ( 1 ) between this circuit board and a case (8), and fixes 
this circuit board to this case. 

[0008] Since the 1 st resin (6) which closes the wirebondjnounting section can be made harder than the 2nd resin (9) by it, even 
if a case (8) and this 2nd resin deform with thermal stress, deformation of this l st.re sin can_be suppressed and it can prevent that a 
wire (5) is disconnected, this invention person moreover, by making" the elastic modulus of the 1st resin (6) larger 1 or more 
figures than the elastic modulus of the 2nd resin (9) (invention of a claim 2) For example, it is checking experimentally that it can 
prevent that a wire (5) is'diseonnected Jike thecircui^board carried in vehicles also tothe use considered that temperature 
conditions (for example^-^Ojdegrees C - 1 25 degrees C) are the severest in the present condition. 

[0009] Here, as an elastic modulus of the 1st resin, (6), in order to suppress deformation, it is desirable to use the stiff resin of 1 or 
more GPas. In addition7the sign in the above-mentioned parenthesis is an example which shows a correspondence relation with a 
concrete means given in an operation gestalt to mention later. 
[0010] 

[Embodiments of the Invention] Hereafter, the operation gestalt which shows this invention in drawing is explained. The typical 
cross-section structure of the mounting structure of the circuit board which starts the operation gestalt of this invention at drawing 




^ is shown. This operation gestalt is the thing of SIP (single in line package) structure. The circuit board 1 had the substrate 2 
which consists of a resin or a ceramic etc. in which the circuit pattern was formed, and the semiconductor chip (semiconductor 
device) 3 has pasted it up on the whole surface of this substrate 2 using the die mounting paste (adhesives) 4 by the face up. 
[001 1] The substrate top electrode (polar zone) which is not illustrated is formed in the whole surface of a substrate 2, and the 
polar zone which a semiconductor chip 3 does not illustrate, and the above-mentioned substrate top electrode are connected by 
the wires 5 formed of wirebonding etc., such as gold and aluminum. These semiconductor chips 3 and the wire 5 are constituted 
as the wire bond mounting section, and this mounting section is closed with the mounting section closure resin (the 1 st resin) 6. 
[001 2] Moreover, a surface mounted device 7 is carried on the whole surface of a substrate 2, and the surface mounted device 7 is 
electrically connected to the above-mentioned substrate top electrode. This circuit board 1 is contained in the case 8 which 
consists of a resin etc., and is being fixed to the case 8 with the pouring resin (the 2nd resin) 9 with which it poured in and filled 
up between the circuit board 1 and the case 8. Moreover, the lead pin 10 for outputting and inputting a signal from the exterior to 
the circuit board 1 is connected to the edge by the side of opening 8a of the case 8 in the circuit board 1 . 

[001 3] Two or more these lead pins 10 are arranged at the single tier at the space perpendicular direction of drawing 1 , and Book 
SIP is carried in this wiring substrate by connecting with the wiring substrate which is not illustrated. Here, in this operation form, 
it is considering as the original composition which made the elastic modulus of the mounting section closure resin (the 1st resin) 6 
larger than the elastic modulus of the pouring resin (the 2nd resin) 9. More specifically than the elastic modulus of the mounting 
section closure resin 6, the elastic modulus uses the mounting section closure resin 6 as the stiff resin of 1 or more GPas, and the 
elastic modulus makes [ which is 1/10 or less ] the pouring resin 9 soft. 

[0014] Adjustment of the elastic modulus of each resin can change crosslinking density, or can be performed by changing the 
quality of the material etc. For example, as a mounting section closure resin 6, an epoxy resin, phenol resin, acrylic resin, etc. can 
be used, and silicone rubber (or silicon gel), the epoxy resin (flexible epoxy resin) which gave flexibility, a urethane resin, etc. 
can be used as a pouring resin 9. 

[0015] The SIP structure of this operation form of having this composition After using the die mounting paste 4, pasting up a 
semiconductor chip 3 by the face up on the whole surface of a substrate 2, performing wirebonding and connecting with the 
above-mentioned substrate top electrode through a wire 5, so that the whole wire bond mounting section may be covered It is 
formed by coating with the mounting section closure resin 6, inserting toward lock out section 8b from opening 8a into a case 8, 
filling up with the pouring resin 9 and closing the circuit board 1 in which the surface mounted device 7 and the lead pin 10 were 
attached further by it. 

[00 16] And according to this operation gestalt, even if the mounting section closure resin 6 which closes the wire bond mounting 
section deforms a case 8 and the pouring resin 9 with thermal stress rather than the pouring resin 9 for a stiff reason, deformation 
of the mounting section closure resin 6 is suppressed, and it can prevent that a wire 5 is disconnected. The example of this effect 
is shown in drawing 2 . Drawing 2 investigates in what cycle a wire disconnects the conventional SIP structure shown in 
above-mentioned drawing 3 as this operation gestalt shown in drawing 1 , and an example of comparison by presenting the cold 
energy cycle which repeats -40 degrees C and 125 degrees C 30 minute each. In addition, among drawing, in this operation 
gestalt, in the mounting section closure resin 6 and the example of comparison, it is the thing of the closure resin J6, and Resin A 
is the pouring resin J8 in the pouring resin 9 and the example of comparison, and Resin B is [ its E ] an elastic modulus (unit : 
GPa) with this operation gestalt. 

[0017] As shown in drawing 2 , in structure (example of comparison), the wire J5 was disconnected in 250 cycle conventionally 
which covered the wire bond mounting section by silicone rubber (closure resin J6), and covered the whole circuit board by the 
flexible epoxy resin (pouring resin J8). This is for the closure resin J6 which a case J7 and the pouring resin J8 expand and 
contract with the thermal stress generated in the case of a cold energy cycle, and closes the wire bond mounting section by this 
expansion and contraction to deform, as shown in above-mentioned drawing 4 . 

[00 1 8] At this time, the degree of the expansion and contraction in a case J7 Are large at weak opening J7a of especially the 
rigidity of a case J7. since it is small at the strong back side (lock out section J7b side opposite to opening J7a) of the rigidity of a 
case J7, pouring resin J8 the very thing The force F which is going to pull apart the closure resin J6 from the circuit board Jl 
becomes large, so that the direction of the back side of a case J7 receives big thermal stress and becomes in the inner part of a 
case J7. Also in the above-mentioned example, the wire J5 by the side of the back of a case J7 was actually disconnected mainly. 
[00 1 9] On the other hand, as shown in drawing 2 , in the example which made the epoxy resin whose elastics modulus are 
7.0GPa(s) about the mounting section closure resin 6, and the pouring resin 9 the flexible epoxy resin whose elastics modulus are 
0.2GPa(s) in this operation gestalt, at least 2000 or more cycles of open circuits of a wire 5 were not generated. This was the 
almost same inclination, when the above-mentioned cold energy cycle examination was presented with what made the elastic 
modulus of the mounting section closure resin 6 larger 1 or more figures than the elastic modulus of the pouring resin 9. 
[0020] That is, if the elastic modulus of the mounting section closure resin 6 is made larger 1 or more figures than the elastic 
modulus of the pouring resin 9, it can prevent that a wire 5 is disconnected, for example like SIP for vehicles loading also to what 
is considered that temperature conditions (for example, -40 degrees C - 1 25 degrees C) are the severest in the present condition. 
In addition, in this invention person's etc. examination, if the elastic modulus of the mounting section closure resin 6 is larger than 
the elastic modulus of the pouring resin 9 at least, in the above-mentioned cold energy cycle examination, a wire 5 will not be 
conventionally disconnected to many numbers of cycles rather than structure (example of comparison). 
[002 1 ] By the way, although it is also possible to stop the stress which joins a wire by changing the position of the wire bond 
mounting section and the thickness of a case, you have to change the composition of the circuit board, the physique of the whole 
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mounting structure, etc. According to this operation gestalt, by making it larger than the elastic modulus of the resin which pours 
into a case the elastic modulus of the resin which closes the wire bond mounting section regardless of such a constraint, 
deformation of the closure section can be suppressed so that stress may not join a wire, even if a case deforms, and highly reliable 
structure can be realized. 

[0022] In addition, for example, you may be the gestalt to which the lead pin 10 covered opening 8a of a case 8 in the 
above-mentioned operation gestalt in the state in which drawing is possible, i.e., the gestalt which sealed the inside of a case 8. 
Especially, when it is in the state where a crevice has the restoration state of the 2nd resin also in this seal gestalt, rigidity 
becomes weak, the relation of the thermal stress by the side of opening of the case stated by above-mentioned drawing 4 and the 
back arises, and the portion of the case where it is located in the crevice portion is considered that the portion which is easier to 
disconnect comes out. Also in this case, in this invention, open-circuit prevention is possible. 

[0023] Moreover, this invention may contain in a case the circuit boards (hybrid IC etc.) which have the wire bond mounting 
section closed by the 1 st resin, if it is the mounting structure which pours in the 2nd resin and fixed this, it can apply them, and as 
long as it is such structure, package gestalten, such as DIP, are sufficient as it in addition to Above SIP. 



[Translation done.] 



